Mesothelioma is an aggressive malignant tumor of the mesothelium. The majority of mesotheliomas arise from the pleura. However, less commonly mesothelioma can arise in other locations such as peritoneal, pericardium, or tunica vaginalis testis. We report two rare cases here, one with pericardial mesothelioma and another with malignant pleural mesothelioma with synchronous colonic carcinoma. The clinical, radiological, and pathology findings in these cases are discussed along with a brief review of pertinent literature.
INTRODUCTION
Mesothelioma, in general, is an aggressive malignant tumor of the mesothelium. The majority of mesotheliomas arise from the pleura. However, less commonly, mesothelioma can arise in other locations such as peritoneal, pericardium, or tunica vaginalis testis owing to the presence of the mesothelial tissue in different parts of the body.
Mesotheliomas usually develop in individuals over 60 years of age, but rarely, it has also been reported to occur in children. A large majority of these cases are associated with prior asbestos exposure. The incidence of malignant pleural mesothelioma in people without prior exposure to asbestos is around 1 in a million population, whereas in people with a history of prior asbestos exposure it is as high as 10 in 100 persons. [1] Malignant pericardial mesothelioma accounts for approximately 2%-3% of all primary pericardial tumors. [2] It is the most common primary malignant neoplasm of the pericardium and does not have any association with asbestos exposure.
We report here two cases of malignant mesotheliomas one of primary pericardial origin and the other of pleural origin with no history of any asbestos exposure in the past. In addition, the case with malignant pleural mesothelioma had a coexisting colonic malignancy, an extremely rare chance occurrence.
CASE REPORTS

Case 1
A 45-year-old female presented with progressive shortness of breath, abdominal distension, and swelling of feet over 2 months. On examination, bilateral pleural and pericardial effusions were detected. Her electrocardiogram showed low voltage complexes and an echocardiography (ECHO) performed subsequently confirmed a large pericardial effusion with signs of cardiac tamponade. Pericardiocentesis was performed immediately, and 1 L of hemorrhagic fluid was drained. Pericardial fluid analysis suggested exudative nature of fluid but was negative for acid-fast bacilli. Chest and abdominal sonography showed bilateral mild-to-moderate pleural effusions with moderate ascites. The patient was further investigated with contrast-enhanced computed tomography (CT) of the chest and abdomen [ Figure 1 ] which demonstrated moderate pericardial effusion along with a peripherally enhancing nodular soft-tissue density lesion measuring 4.4 cm × 3.2 cm in size, along the pericardium around the right atrium. In addition, a few subcentimeter sized lymph nodes were noted in paracardiac location. Bilateral moderate pleural effusions were also present. However, no pleural or lung nodules were found. There were significant ascites in the abdomen. In view of these imaging findings, a possible diagnosis of malignant pleuropericardial effusion was considered.
Following radiological suspicion, USG-guided biopsy of the pericardial mass lesion was performed and sent for histopathology analysis. Histopathological examination of the biopsied specimen [ Figure 2 ] showed neoplastic cells arranged in cords, trabeculae as well as glandular structures. The neoplastic cells were predominantly epithelioid cells arranged in clusters. The cells were polygonal with scanty to moderate amount of eosinophilic cytoplasm and round to oval dark nuclei. There was mild anisonucleosis. Immunohistochemistry showed positive mesothelial markers (calretinin, CK 5/6 and cytokeratin) and negative pulmonary epithelial markers (TTF-1). Thus, a diagnosis of pericardial mesothelioma, (epithelioid variety) was confirmed. The patient was thereafter referred to the department of oncology for further management.
Case 2
A 42-year-old male presented with fever, shortness of breath, and left-sided chest pain for 3 months. He also had altered bowel habits, abdominal pain, headache, and double vision for 3 months. There was associated history of weight loss. He was evaluated outside where his chest radiograph showed a homogeneous lobulated extrapulmonary opacity in the left hemithorax causing volume loss of the left lung. A thoracocentesis was performed from the left side and the pleural fluid aspirated showed increased cell count with lymphocyte predominance. He was started on anti-tubercular therapy which he took for 3 months without any relief of symptoms. Due to worsening of symptoms, he was referred to a higher center where positron emission tomography CT (PET-CT) [ Figure 3 ] was performed. PET-CT revealed left-sided pleural thickening with nodularity and heterogeneous enhancement along the mediastinal, costal, and diaphragmatic surface with pockets of loculated effusion at places. The nodular thickened pleura was hypermetabolic with avid fluorodeoxyglucose uptake. In addition, there were multiple mediastinal lymph nodes showing uptake of the isotope. In addition, another synchronous metabolically active polypoidal lesion was detected in the distal descending colon on PET-CT. It was thought that the metabolically active lesion in the colon was a primary malignant neoplasm and the pleural nodular lesion was metastatic from the colonic malignancy. Hence, a colonoscopy and biopsy were performed along with CT-guided biopsy of pleural lesion. Surprisingly, the histopathology from pleural biopsy showed infiltrating and superficial collections of cells that formed papillary structures with identifiable fibrovascular cores. There were cells forming tubules and many single, infiltrating cells. The tumor cells had hyperchromatic, round to polygonal nuclei with irregular nuclear rims and prominent nucleoli. Immunohistochemistry showed positive mesothelial markers (calretinin, CK5/6, and cytokeratin) and negative Sections from colonic mucosal biopsy [ Figure 4 ] showed a lesion comprising of glandular structures. These were seen infiltrating the smooth muscle bundles and showed stratification and atypia of the lining epithelium. Immunohistochemistry was positive for CDX2, patchy positivity for CK20, and negative for CK7 thereby confirming the diagnosis of colonic adenocarcinoma.
DISCUSSION
Mesothelioma is an aggressive malignant tumor of the mesothelium. About 65%-70% of malignant mesotheliomas arise from pleura and 30% from peritoneum, whereas mesothelioma originating from the pericardium or tunica vaginalis testis is rare and accounts for 1%-2% of all mesotheliomas. [3] Unlike pleural mesotheliomas, which have a proven association with prior asbestos exposure. [4] The association of pericardial mesothelioma with asbestos is not well established.
The patients with pleural mesothelioma typically present with dyspnea and nonpleuritic chest pain. Pleural effusions are seen in a large majority of patients at some stage during their disease. The clinical presentation of pericardial mesothelioma is mainly that of acute pericarditis, constrictive pericarditis or cardiac tamponade [5] and may sometimes mimic coronary artery disease.
While pericardial mesothelioma presents as a localized mass associated with pericardial effusion [6] or as a lobulated thickening of the pericardium, the appearance of pleural mesothelioma is that of a soft-tissue attenuation nodular mass which spreads along pleural surfaces including into pleural fissures and often creating a pleural rind. It has a predilection for a direct invasion of adjacent structures such as chest wall, diaphragm, and mediastinum. [7] Distant metastasis from pericardial mesothelioma is very rare. However, pleural mesotheliomas frequently metastasize to the contralateral lung and locoregional lymph nodes. [7] The diagnosis of mesothelioma may require support from immunohistochemistry and positive calretinin and CK5/6 test are suggestive of mesothelioma. [8] Surgical resection remains the main treatment option for primary pericardial mesothelioma. The prognosis of this disease remains extremely poor with a median survival time of about 6 months due to its late presentation, the inability of complete tumor eradication by surgery and the poor response of primary pericardial mesothelioma to radiotherapy or chemotherapy. Recently, newer chemotherapeutic regimens following complete excision of the tumor have shown prolonged survival times. [9] The treatment of pleural mesothelioma includes extrapleural pneumonectomy, adjuvant chemotherapy, and radiotherapy. The prognosis is poor for all tumor types with a median overall survival without treatment of 4-12 months. [10] Even with aggressive multimodality therapy overall 5-year survival remains poor (3%-18%) with a median survival time of approximately 18 months. [10] In our second case, a concurrent colonic adenocarcinoma was detected along with malignant pleural mesothelioma. This is an extremely rare occurrence. The risk factors associated with the development of mesothelioma are asbestos, prior radiation ports, exposure to irritants (thorium, talc, erionite, or mica), familial Mediterranean fever [11] and the common postulated associations with the development of colonic adenocarcinoma include transformation from adenomatous polyps, familial adenomatous polyposis, dietary factors, smoking, family history of colon cancer, and inflammatory bowel disease. To the best of our knowledge, no common associations have been found in the etiopathogenesis of development of colonic adenocarcinoma and malignant pleural mesothelioma.
Occasional occurrence of peritoneal mesothelioma and colonic adenocarcinoma has been reported previously in literature. [12] The coexistence of colonic adenocarcinoma and pleural mesothelioma in our case fulfills the diagnostic criteria of multiple primary malignant neoplasia, which is a rare entity. [13] The two tumors showed distinctive morphology and were seen to arise from different tissues of origin as evidenced by histology and immunohistochemical studies. The diagnosis of such tumors is made possible with the combined use of radiopathologic techniques such as CT, PET, histopathology, and immunohistochemistry. [14] Following imaging workup of the second case, if only a colonic biopsy had been performed, the pleural lesions would have been misinterpreted as metastatic from the colonic primary and over staged the disease. Performing biopsies from both colonic as well as pleural lesions confirmed two separate primary malignancies occurring synchronously. The point to be learned from this case is to keep in mind that pleural mesothelioma can coexist with a second neoplasm elsewhere in the body and accurate tissue diagnosis is crucial for the staging of disease.
CONCLUSION
Imaging plays an important role in the evaluation of malignant pleural and pericardial mesotheliomas. CT is widely used as the initial imaging modality for diagnosis and staging of mesothelioma of pleura and pericardium. Magnetic resonance imaging and more recently, PET has proved helpful in further delineating the extent of disease and targeting biopsy sites, especially in cases where surgical management is contemplated. The new IHC markers help to differentiate mesothelioma from lung neoplasms and metastatic disease. Each imaging modality has its advantages and limitations, but careful clinical, radiological, and pathological correlation is useful in determining the most appropriate treatment options for these patients.
A review of the existing literature shows that the presence of synchronous colonic malignancy along with primary pleural mesothelioma is an exceedingly rare occurrence, but never the less must be considered as a differential diagnosis when the two lesions are detected simultaneously. Tissue examination from both lesions with immunohistochemistry is essential to identify different morphologic patterns and confirm the different organs of tumor origin as it is critical for a definitive diagnosis.
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